Introduction
Mental disorders represent almost 12% of the global disease burden and account for substantial economic public health costs in a wide range of population groups, particularly those in social vulnerability 1 . Hoarding may be defined as a particular mental disorder characterized by a persistent difficulty with discarding or disposing of possessions, regardless of their value, with serious hindrance to living spaces and harmful consequences for the person, their family and community 2 . In addition, hoarding behavior (accumulation) has been reported to be a consequence of other mental disorders such as neurodevelopmental disorders, schizophrenia spectrum and other psychotic disorders, major depressive episodes, obsessive-compulsive disorder and neurocognitive disorders 2 .
Hoarding behavior has reportedly impacted on public health due to extreme clutter leading to unsanitary living conditions, disease harboring and spreading (particularly zoonoses), risk of falls, fire hazard, obstruction of fire exits, endangering local public health, safety and welfare 3, 4, 5 .
Hoarding behavior and its negative consequences have been considered a growing environmental concern for public health, related also to poor physical health, increased risk of injury, exacerbation of chronic diseases, occupational impairment, social concerns including risk of homelessness and social isolation, and economic burdens 6, 7 . When associated with frustrations expressed by family members, hoarding behavior and its consequences may cause a strain on relationships 6 . Conditions of hoarding behavior may worsen when animal accumulation is involved 3 , singly or in association with object hoarding, exacerbating complaints by neighbors of animal noise and the smell of feces 3, 4, 8, 9 .
Animal hoarding has not only been defined as multiple pet ownership 10 or as just an animal welfare issue 11 , but also as a failure to provide minimal standards of animal care 4 . Animal hoarders may deny the consequences of such failures and display obsessive behaviors aimed at maintaining of increasing the animal population, even under deteriorating conditions, as a result of a lack of perception 4 . In addition, failure to provide care may compromise animal welfare and lead to animal suffering, abuse, and cruelty 12 which may trigger criminal prosecution sooner than public health concerns and interventions.
Animal hoarding was first reported in the early 1980s, when 31 cases of multiple animal ownership in New York City (USA) were presented 10 ; and a further 54 cases from across the USA were reported in the late 1990s 4 . Cases have also been described outside the USA, with 6 cases in Canada 13 , 24 in Spain 8 , and 22 and 29 in two independent studies in Australia 9, 14 . Based on an intervention approach, animal hoarders have been classified in three general groups: overwhelmed caregiver, rescuer and exploiter 15 .
A review of studies published between 1981 and 2014 on hoarding cases, mainly focused on determining the prevalence of hoarding or number of cases, is provided in Table 1 . The majority of previous studies have been focused on the case description and demographic characteristics of the hoarders, mainly in developed countries and without any epidemiological data.
However, to the authors' knowledge, no hoarding study on epidemiological or distribution characteristics has been carried out to date in developing countries, including Brazil. Accordingly, the aim of this study was to establish the hoarding behavior frequency, spatial distribution and correlation with demographic characteristics in Curitiba, Paraná State, Brazil.
Methods
The present study has been conducted in Curitiba (25º25'47" South, 49º16'19" West), the capital of Paraná State and the eighth most populous city in Brazil (Figure 1 16 . This study was developed with a cross sectional ecological design.
Cad. Saúde Pública 2017; 33(2):e00001316 The Curitiba City Hall has specific departments that are officially responsible for receiving complaints regarding problems with animals, health, the environment and social vulnerability, through a central telephone number. As a result, the city hall has a team of qualified inspectors who are exclusively responsible for investigating these complaints, and may include nurses, veterinarians, and/or biologists. The inspectors begin by means of direct observation of the environment and conditions of The basis used by inspectors to considerer a complaint to be a hoarding case was local observation of object and/or animal accumulation inside and/or outside the house at the time of the investigation and a historical preview of hoarding cases in the Curitiba government records. The criteria used specifically for the identification of object hoarding cases was local observation of a large amount of items accumulated without any apparent purpose that obstruct living spaces 2 and reports of difficulty in disposing of objects. The criteria used specifically for identifying animal hoarding cases was local observation of animal accumulation, lack of health standards, space, nutrition or veterinary care 15 and refusal to donate the animals. In summary, the case identification applied herein took into consideration the physical consequences of the hoarding behavior, which affected the family members and community, leading to the registration of complaints. All identified hoarding cases in this study were referred by the hoarding workgroup to psychiatrists and psychologists from the Curitiba City Hall to proceed with appropriate diagnosis and treatment where needed, though these were not included as part of this study.
The next step in the study involved the registration and analysis of all registered data regarding complaints and the results of investigations related to object and/or animal hoarding behavior received by the City Secretaries of Health, Environment and Social Assistance between September 2013 and April 2015. Despite the complexity of hoarding as an issue, the present study focused on epidemiological and general approaches. Therefore, hoarding cases were assessed using service forms rather than questionnaires and/or interviews with the hoarders and relatives, since no such study has been performed to date in Brazil.
The identified hoarding cases were analyzed on the basis of two ratios: (1) number of hoarding cases per 100,000 inhabitants and (2) number of inhabitants, number of women, number of men, number of elderly people (over the age of 60), number of elderly men and number of elderly women for each hoarding case. The frequencies of hoarding cases by neighborhood were correlated with the number of women, number of men, number of elderly people and mean monthly income per neighborhood. All demographic data drew on the most recent population census conducted by the IBGE 16 . Correlations were evaluated using the Spearman test (significant p-value < 0.05) since the Kolmogorov-Smirnov test showed that the data did not follow a normal distribution frequency. Analyses were performed using a software that is available commercially (SPSS for Windows, version 16.0; SPSS Inc., Chicago, USA).
Corresponding geographic coordinates were obtained for each identified animal and/or object hoarding case and maps of the distribution and demographic characteristics of the hoarding cases were developed using a geographic information system (ArcGIS 10; http://www.esri.com/software/ arcgis/index.html). Subsequently, cluster analysis of hoarding numbers between neighborhoods were carried out by means of purely spatial scan analysis for clusters with high rates using the Discrete Poisson model 17 in SaTScan software (http:\\www.satscan.org).
The present study was approved by the Ethics Research Committee of the Health Sciences Sector at the Federal University of Paraná (protocol number 1,105,785/15) and by the Curitiba Secretaries of Health, the Environment and Social Assistance. Hoarding workgroup visits were officially included as part of the Curitiba hoarding policy program.
Results
A total of 226 hoarding complaints were obtained and investigated during the study period, of which 113 (50%) were confirmed and 61 (27%) discharged as hoarding cases, 32 (14.2%) not present at the visit and 20 (8.8%) with addresses not found. The confirmed hoarding cases represented a ratio of 6.45 hoarders per 100,000 inhabitants in Curitiba. The other calculated ratios showed that in Curitiba there was one hoarding case for every: 15,503 inhabitants; 7,390 men; 8,113 women; 1,753 elderly people (over the age of 60); 716 elderly men and 1,037 elderly women (Table 2) .
Among the 113 identified cases, 48 (42.5%) were classified as object hoarders, 41 (36.3%) as animal hoarders and 24 (21.2%) as both animal and object hoarding cases. Overall, animals were involved in 65 (57.5%) and objects in 72 (63.7%) hoarding cases (Figure 2) , representing a ratio of 3.71 animal Hoarder The correlations of total identified cases with population density (r = 0.40), total population (r = 0.68), male population (r = 0.68), female population (r = 0.68) and elderly population (r = 0.65) were positive and significant (p < 0.01). When analyses were developed proportionally, a significant and positive correlation was also found (p < 0.01). This means that as the densities increased, the number of identified hoarders also increased. This was evident also in the linear tendency of accumulators following the variation of the population densities in the neighborhoods (Figure 3) .
The correlation of identified hoarding cases with neighborhood mean monthly income was significant and negative (r = -0.24; p = 0.03). The mean monthly income was divided by strata and analyzed according to ratios of identified hoarders per demographic characteristics, showing that the strata between BRL 1,501 and BRL 3,000 (USD equivalent: 498.33-996.01) was with lower values of ratios ( Table 2) .
Regarding geographic distribution, the identified cases were distributed in 46/75 (61.3%) neighborhoods ranging from one to nine, with a mean of 2.45 cases per neighborhood. A cluster of identified hoarding cases was found in the north of the city (Figure 1 ) (OR = 8.57; p < 0.01). When analyses of the distribution of animal and object hoarders were developed separately, no significant cluster was found. 
Discussion
Confirmed hoarding cases accounted for exactly half (50%) of total complaints received in the present study period (Figure 2 ). This finding was higher, relatively, than previously found in Baltimore (USA) with only 27/735 (3.7%) participants rated as "pathological" hoarding 18 and London (UK) with 19/99 (19.2%) people meeting the criteria for hoarding disorder relating to accumulation and clutter 19 . Since the present study was based on complaints by three official city secretaries, results herein were probably more representative of the entire city than previous studies, which may have underestimated the local frequency of hoarders due to non-comprehensive survey methods.
Complaints ruled out as hoarding cases (27%) were related to large amounts of recyclable material stored in organized, in-house conditions and mostly for resale; or multiple pets found in apparently adequate conditions 20 , involving either temporary or permanent housing, even in the case of foster homes. Although excluded as hoarding cases herein, workgroup visits were considered to be ruled out due to implications for public health and potential early stages of animal and/or object hoarding.
The ratio of 6.45 object and/or animal hoarders per 100,000 inhabitants found in the present study was lower the figure of 26.3, previously reported in Massachusetts (USA) 3 ; however, data over a five-year period was used in this study. The ratio of 3.71 animal hoarders per 100,000 inhabitants identified here was higher than the figures of 0.25 to 0.80 per 100,000 people previously reported in the USA 4 and 0.40 per 100,000 in New York City 10 . These contrasting results may be very important since this is the first report on the frequency of animal hoarding and ratios in Brazil, that may assist in the development of specific intervention strategies. Despite the fact that the authors have no apparent explanation for the higher proportion of animal hoarders compared to object hoarders, previous studies may not have found as many animal hoarders since surveys came mostly from only one source, limiting the sample. For example, a previous study reported no animal hoarding in a clinical sample of 52 hoarders with and without obsessive compulsive disorder 21 . On the other hand, the data in our study were drawn from three main sources, involving complaints received by the Curitiba City Secretaries of Health, Environment and Social Assistance. Therefore, we hypothesize that our results may be more comprehensive and closer to reality in such populations. However, data may simply reflect more animal hoarders in Brazil than other places, since this is the first report on hoarding cases in Brazil.
Although the aim of the present study was not to take a comparative or clinical approach with regard to object hoarders versus animal hoarders, previous studies have shown that they differ in some respects. Animal hoarders appear to live in more squalid conditions, they tend to have only one species of animal, and cases are more prevalent among women, with higher rates of recidivism than object hoarders 22 . However, both types of hoarders presented a chronic condition that involves intense emotional attachment to objects or animals and poor insight about the problem 22 .
Based on the overall ratio, around 12,300 hoarding cases may be extrapolated to the entire 190 million inhabitants of Brazil 16 , or around 10,370 if only the 84.3% urban population is considered (since Curitiba is considered of 100% urban areas). No comparison is possible since, to the authors' knowledge, this is the first report on overall hoarding cases in Brazil.
Among the confirmed animal hoarders in this study, 36.9% were also object hoarders (Figure 2 ). Similar results were found previously in Spain and Australia, where 44% and 45.4% of animal hoarders presented signs of object hoarding, respectively 8, 14 . This finding has reinforced the critical role of veterinarians 13 and the need for cross-disciplinary approaches in cooperation between veterinarians and social service agencies, departments of health, fire, housing and mental health to better identify cases and to develop appropriate intervention strategies 5 .
The mean number of animals involved per case for which such information was available was lower than the figures previously reported of 50 animals per case in Spain 8 and 34 cats or 23 dogs per owner in New York City 10 . The involvement of dogs has been reported more frequently than cats, as has been found elsewhere in Spain 8 and Australia 9 but unlike results from North America 4,5,13 . These differences may be attributed to a dog/cat ownership ratio of 7:1 in Brazil, particularly in Curitiba and the surrounding area 23, 24 .
The present study has shown that the frequency of hoarding was consistent with neighborhood population increases in any tracts analyzed (Figure 3) . What may therefore be inferred from this is that as neighborhood population increase, so the likelihood of a registered complaint rises, and thus more hoarding cases are identified. This finding reinforces the secretive nature of hoarders 4 , wherein accumulation may lead to the isolation of hoarders in their own homes rather than the choice of living in isolated areas, and this in turn may account for the high number of case absences reported at visits in this study. Moreover, the correlation of identified cases with neighborhood population density (p < 0.01) may be considered intuitive since, excluding other associated factors, the more that people live within a specific area, the less available space they are likely to have, therefore making these spaces more easily obstructed.
The hoarding frequency reported here was inversely proportional to neighborhood income (Figures 1 and 3) , showing that as neighborhood income decreases, the number of identified hoarders increases. This finding is consistent with mental disorders in general, which may affect those groups with the most adverse circumstances and the least resources 1 . On the other hand, previous studies have shown that approximately 80 to 90% of hoarding cases presented excessive acquisition problems, which may involve excessive buying, acquisition of free things or stealing 25, 26, 27 . Although excessive buying may have a direct relationship with hoarder income, the means of acquiring objects and animals was not addressed in this study. In addition, the correlation coefficient reported here may be considered low (r = -0.24; p = 0.03), suggesting that further studies should be performed to fully establish the relationship between hoarding frequency and income, particularly given the fact that the relationship with the hoarder's income, as opposed to neighborhood income, has been reported previously 18 . Regardless, the correlation reported here may reflect the reality of Brazil and both findings reinforce the potential for social exclusion of hoarders, as described previously 5, 8, 28 .
An evident cluster of identified hoarding cases was found across a geographic distribution in the north of Curitiba (Figure 1 ) and may be due to more concentrated urbanization and population density in this region, since rapid urbanization has been associated with an increase in the burden of mental disorders 1 . Complaints were more likely to occur (since the correlation between population density and total population to identified hoarding cases was statistically positive), but was different to a previous study in which the population was not correlated with the rate of hoarding complaints 3 .
The increase in complaints may also be due to other conditions related to hoarding behavior, such as clutter in the external area of the property, extreme unsanitary conditions, accumulation of junk, fire hazard, odor and odd behavior 3 ; it may also be related to the particular characteristics of the local community, which should be investigated further in Brazil.
Finally, although it was not the focus of the present study, the authors have found that abandoned puppies from neighborhood dogs and hoarder in-house litters may predispose or encourage animal hoarding (data not shown).
In conclusion, to the authors' knowledge, this study was the first assessment of hoarding cases in Brazil. This initial geographical and ecological approach performed herein provided a better analysis of data from the population level of a big city, and this may stimulate future interventions and the development of appropriate public health policies. Moreover, animal and/or object hoarding was found to be relatively frequent in southern Brazil, following population distribution patterns. It was also found to be inversely related to neighborhood income. Further studies with individual data should be performed and analyzed applying different epidemiological and statistical approaches. 
